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1. Title of the Invention 

Thick Film Type Thermal Head 

2 . Claims 

(1) A thick film type thermal head which comprises an - 
under-glaze layer formed on an insulative substrate a' 
heat-generating resistor and an electrode means for energizing 
said heat-generating resistor which are formed on said 
under-glaze layer, and an overcoating layer for covering said 
heat-generating resistor, 

wherein said overcoating' layer further comprises a first 
overcoating layer, and a second overcoating layer formed on said 

IT 0 ; erC0 " in9 lay « f « Nation, said first overcoating 
layer being formed by printing and baking a glass paste 
con tal ing , finer in a range betweei] ^ s ^ ^ 

and under » weight percentage, said second overcoating layer 
berng forced by a thin f il m forBing tech „ ique thro 

of a hard material. 

3. Detailed Description of the Invention 

(a) Technical Field of the Invention 

The present invention relates to scratch breakage 
preventxon of a thick film type thermal head. 

(b) Prior Art 

conventionally, there has been Known a thick film type 
thermal head as shown in Fig . 5 , in „ hich „ » 

subs rate made of alumina ceramics and the like. On said 
.nsul t lve s „ bstrate 12 _ ^ „ nder _ glaze iayer ^ ^ 

onto aC ; U, " Ulatin9 ^ b * Panting an amorphous glass paste 
onto sard lnsu i ative substrate ^ fcr subsaq ^ t 

is f hT"' °" Under ^ la " ^ «. an electrode 14 
s formed by printing gold ,Au) paste thereon for baking, with 
subseguent etching for pattern formation, m a manner to 
overlap sard eiectrode 14 , a resistor paste rs printed and baked 
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to form a heat-generating resistor 16. 

Furthermore, over the insulative substrate 12, an 
overcoating layer 17 is formed so as to cover said 
heat-generating resistor 16 and the electrode 14 thereby. The 
overcoating layer 17 is also composed of an amorphous glass, 
and is formed by printing and baking a glass paste in the similar 
manner as in the under-glaze layer 13. 
(c) Subject which the Invention is to Solve 

There has also been conventionally known a thick film type 
thermal head which is applied to printing of bar codes. Such 
a bar code printing thick film type thermal head is applied, 
for example, to an automatic ticket vending machine or the like 
for printing bar codes on railway tickets, etc. Since such 
automatic ticket vending machines , etc. are installed outdoors 
in many cases, sands and the like tend to be taken into the thick 
film type thermal head for the bar code printing etc., and 
moreover, due to the fact that paper for the railway tickets 
and the like to be handled by the vending machines is generally 
hard in quality, a so-called "scratch breakage" is readily 
produced on the thermal head through peeling off or separation 
of the overcoating layer. 

As one means to overcome the disadvantages as described 
above, increase of hardness for the glass constituting the 
overcoating layer may be considered. However, glass with a high 
hardness tends to be rough on its surface. Moreover, increase 
of the hardness requires higher baking temperatures , but such 
baking temperatures for the overcoating layer are undesirably 
limited from the aspect that the overcoating layer is to be 
formed after formation of the under-glaze layer, electrode and 
heat-generating resistor. Accordingly, there is a limitation 
to the raising of the hardness of the overcoating layer, and 
thus, effective scratch breakage prevention measure can not be 
provided thereby. 

Moreover, as another means for solving the above 
disadvantages, there may be employed a practice to increase the 
thickness of the overcoating layer, but this practice involves 



3 



a new problem such as reduction in the printing efficiency, thus 
not providing any particularly effective prevention measure 
against the scratch breakage, either. 

Accordingly, the present invention was made in view of 
the above mentioned state of the art, and has its object for 
providing a thick film type thermal head in which resistance 
against abrasion thereof has been improved without 
deteriorating its printing quality. 

(d) Means for Solving the Problems 

To solve the above-mentioned problems, the thick film 
type thermal head of the present invention includes an 
insulative substrate, an under-glaze layer formed on said 
insulative substrate, a heat-generating resistor and an 
electrode means for energizing said heat-generating resistor 
which are formed on said under-glaze layer, and an overcoating 
layer for covering said heat-generating resistor, the 
overcoating layer further includes a first overcoating layer, 
and a second overcoating layer formed on said first overcoating 
layer for lamination, and said first overcoating layer is formed 
by printing and baking a glass paste containing a filler in a 
range between 30 % and over and 60 % and under in weight 
percentage, while said second overcoating layer is formed by 
a thin film forming technique through employment of a hard 
material . 

(e) Operations 

In the thick film type thermal head of the present 
invention, the first overcoating layer is preliminarily raised 
in its hardness to a certain extent in a limitation of the surface 
roughness and the baking temperature by causing the glass paste 
to contain the filler in the above range, and the second 
overcoating layer having a still higher hardness is formed over 
said first overcoating layer in the form of thin film. 
Accordingly, hardness may be increased for the overcoating 
layers on the whole, thereby to prevent the undesirable scratch 
breakage. Since the second overcoating layer is very thin, the 
thickness of the entire overcoating layers is not substantially 



increased and thus , the printing efficiency is not particularly 

lowered . 

(f) Examples 

Hereinafter, one preferred example of the present 
invention will be described based on Figs . 1 to 4. 

Fig.l is a longitudinal sectional view showing a 
principal part of the thermal head 1 according to the example 
(hereinafter, simply referred to as the thermal head) . Fig. 2 
is a diagram for explaining arrangement of an electrode and a 
heat-generating resistor of said thermal head 1. 

2 is an insulative substrate made of alumina ceramic which 
is same as a conventional one. On said insulative substrate 
2, an amorphous glass paste is printed for subsequent baking 
to form an under-glaze layer 3. The under-glaze layer 3 
operates as a heat accumulating layer. 

Onto the under-glaze layer 3, a gold paste is applied by 
printing for subsequent baking, which is then, subjected to 
etching for pattern formation to form separate electrodes 4 and 
common electrodes 5 (see also Fig. 2) . The separate electrodes 
4 and common electrodes 5 are arranged to be located alternately 
adjacent to each other. 

Moreover, onto the under-glaze layer 3, a resistor paste 
(e.g. a paste of ruthenium oxide group) is applied by printing 
in a belt-like configuration so as to be overlapped said 
separate electrodes 4 and common electrodes 5 for subsequent 
baking to provide a heat-generating resistor 5. The portion 
of the heat-generating resistor 6 held between the common 
electrodes 5 corresponds to one dot. 

The heat generating resistor 6, separate electrodes 4 and 
common electrodes 5 referred to above are further coated by an 
overcoating layer 7. The overcoating layer 7 is constituted 
by a first overcoating layer 7a, and the second overcoating 
layer 7b formed on said first overcoating layer 7a for 
lamination . The first overcoating layer 7a is formed by baking 
an amorphous glass paste onto the under-glaze layer 3 through 
printing. • A glass paste used for the formation of the first 



overcoating layer 7a is prepared through addition of alpha 
-A1 2 0 3 and Zr0 2 as a filler in the range between 30 % and over, 
and 60 % and under by weight percentage, to glass of PbO-Si0 2 
group or PbO-SiO 2 -Zr0 2 group, with its hardness being set to 
be over 680 kg/mm 2 in Knoop hardness number Hk is used (referred 
to as the glass paste A hereinafter) . 

Meanwhile, the second overcoating layer 7b is formed by 
sputtering a hard material such as sialon or the like, and the 
hardness Hk thereof is about 1700 kg/mm 2 in the case where sialon 
is employed. It is to be noted here that the second overcoating 
layer 7b may be formed by using other thin film techniques such 
as vacuum deposition, etc. 

Fig. 3 shows the hardness Hk, surface roughness Ra, and 
results of scratch acceleration test for the overcoating layer 
(referred to as O.C. layer in Fig. 3) for the thermal head 
according to the example, in comparison with those of 
comparative examples 1 and 2 , and it is to be noted here that 
both in the example and the comparative examples, the total 
thickness of the overcoating layer is set to be 10 urn. 

The comparative example 1 relates to a thermal head having 
the overcoating layer of two-layer construction as in the 
example, with the second overcoating layer being formed by 
sputtering sialon, and the first overcoating layer is composed 
of the conventional glass paste (referred to as the glass paste 
B hereinafter) . This glass paste B is prepared through addition 
of alpha -A1 2 0 3 and Zr0 2 as a filler in the range between 20 to 
25% by weight percentage, to glass of PbO-Si0 2 group or 
PbO-Si0 2 -Zr0 2 or PbO-Si0 2 -B 2 0 3 -Zr0 2 group, with its hardness Hk 
after baking being set to be approximately in the range of 500 



to 650. 



Meanwhile, different from the thermal head in the example, 
the thermal head in the comparative example 2 has the 
overcoating layer of a single layer construction, and this 
overcoating layer is composed of the glass past A referred to 

earlier . 

Upon comparison with the comparative examples 1 and 2 , 
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the hardness Hk of the overcoating layers on the whole for the 
example is extremely high at 1464. In the comparative example 
1, in spite of the fact that the second overcoating layer is 
composed of sialon, the hardness Hk for the overcoating layers 
on the whole is 886. This shows that in order to raise the 
hardness of the overcoating layers on the whole, the hardness 
of the first overcoating layer should be preliminarily raised 
as far as permissible. 

As a result of increased hardness for the entire 
overcoating layers as mentioned above, in the scratch 
acceleration test employing emery, the scanning length (in 
meter) up to formation of scratches becomes very long at 100 
m as compared with the comparative examples 1 and 2 . From a 
graphic diagram of Fig. 4 showing the relation between the 
hardness Hk of the overcoating layers on the whole and the 
scanning length in the scratch acceleration test, it is seen 
that the scanning length is prolonged in an accelerated manner 
when the harness Hk is increased. 

However, due to employment of the glass paste A, the 
surface roughness for the example is somewhat inferior to that 
of the comparative example 1, because the filler content of the 
glass paste A constituting the first overcoating layer is set 
to be larger than that of the glass paste B. Nevertheless, as 
compared with the comparative example 2, the surface roughness 
of the example has been improved (i.e. the surface of the first 
overcoating layer has been made smooth by the second overcoating 
layer) , thus presenting no particular problem in the actual 
applications . 

It is to be noted that the present invention may also be 
applied to an end face type thermal head as well, 
(g) Effect of the Invention 

As is clear from the foregoing description, in the thick 
film type thermal head according to the present invention, the 
overcoating layer is constituted by the first overcoating layer, 
and the second overcoating layer formed on said first 
overcoating layer for lamination, and the first overcoating 
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layer is for me d by printing and baking a glass paste containing 
a filler in a range between 30 % and over and 60 % and under 
in weight percentage, while the second overcoating layer is 
formed by the thin film forming technique thrQugh employment 
of the hard material. Therefore, there is an advantage that 
the sufficient resistance against the scratch breakage may be 
achieved without spoiling the printing quality. 

4. Brief Description of the Drawings 

Fig.l is a longitudinal sectional view showing a 
principal part of the thermal head according to one example of 
the present invention, Fig. 2 is a diagram for explaining 
arrangement of an electrode and heat-generating resistor of 
said thermal head Fia ^ i a +-=ki~ u 

' ig,Jlsa table showing characteristics of 
said thick film type thermal head in comparison with the thick 
film type thermal head of the comparative example, Fig 4 is a 
graphic diagram showing the relation between scanning length 
and hardness of the overcoating layer in a scratch acceleration 
test, and Fig. 5 is a longitudinal sectional view showing a 
principal part of the conventional thermal head. 

2: insulative substrata r> . ^ 

btrate 3: under-glaze layer 

4: separate electrodes s . 

oaes 5: common electrodes 
6: heat-generating resistor 

7a: first overcoating layer 

7b: second overcoating layer 
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